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WEATHER MODIFICATION: A MODEST PROPOSAL
I. INTRODUCTION
The last twenty-five years have produced a number of scientific achieve-
ments, the most important of which may prove the emerging capacity of man
to modify his weather. This capability calls for prolonged legal examination.
Although man no longer needs to live totally dependent on the whim of nature,
he must recognize that small changes in the weather may have awesome conse-
quences not contained by national boundaries.' Although international law
must accommodate scientific and technological advances, the necessary techni-
cal assessments may be distorted by political, economic or social forces,
thereby making any apodictic statement concerning the nature of weather
modification activities at any remote period of time unjustified. Thus, the legal
community should consider the state of the art as it now exists or as it can
confidently be expected to develop, so that making recommendations can be
readily modified as circumstances change and so that actions taken as a conse-
quence of the recommendations will not at some future time become a strait-
jacket to progress and change.
II. ACHIEVEMENTS AND CONFLICTS
A. Existing Technology
In the United States hurricanes have killed 15,000 people since 19002 and
hurricanes Betsy (1965) and Camille (1969) each caused over 1.4 billion dollars
in property damages.3 Two hundred deaths result each year from tornadoes;4
hailstorms cause over fifty million dollars of average annual damage to crops.'
At the other end of the hydrological spectrum from severe storms is drought
which annually causes an estimated loss of 100 and 500 million bushels of
wheat and corn respectively. Developing countries have even more incentive to
modify weather since many face problems associated with a serious imbalance
in soil and water resources and a generally hostile climate.
Since time immemorial man has sought to control his natural environment
'Taubenfeld & Taubenfeld, Some International Implications of Weather Modification
Activities, 23 INT'L ORG. 808 (1969) [hereinafter cited as Taubenfeld & Taubenfeld].
2See L. BATTAN, HARVESTING THE CLOUDS 16-19 (1969) [hereinafter cited as BATTAN].
'Sewell, Introduction: The Problem in Perspective, in HUMAN DIMENSIONS OF WEATHER
MODIFICATION 1, 2 (W. Sewell ed. 1966).
4The United States, although not unique, seems particularly susceptible to major storms. In the
period between 1961-70 all but six states were subjects of Presidential Declarations of Major
Disasters because of storm activity. And four of these states have been the subject of Declarations
since that time. INTERDEPARTMENTAL COMMITTEE FOR ATMOSPHERIC SERVICES, NATIONAL AT-
MOSPHERIC SCIENCES PROGRAM: FISCAL YEAR 1973 6 [hereinafter cited as ICAS].
5BATTAN, supra note 2, at 4.
'Id. at 5.
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to reduce the impact of severe weather conditions.7 Until recently, scientific
capabilities had progressed little beyond the rainmaking dance. While better
weather forecasting capability is an advancement, it is a passive instrument
which enables man to react but not to control. In the last twenty-five years
however, scientists have produced a number of breakthroughs providing en-
couragement that man may one day control his weather conditions. The Na-
tional Advisory Committee on Ocean and Atmosphere has predicted "... we
stand on the threshold of a new era of environmental control."'
Weather modification technology goes back to the discovery in the 1940's
that precipitation could be induced from supercooled clouds by seeding them
with dry ice.' In the present state of the art,10 seeding frequently increases the
amount of precipitation thirty to fifty per cent when favorable" meteorologi-
cal conditions exist. 2 The National Oceanic and Atmospheric Administration
(NOAA) has developed techniques for "merging clouds," thereby creating
twenty-two times the normal water release from a single cloud. 13 The Great
Lakes Snow Redistribution Research Project has demonstrated that cloud
seeding can produce less dense snowflakes which may be carried further inland
by the wind. 4 By redistributing snowfall in this manner, cloud seeding may
enable cities located in snowbelts to avoid major snowfalls." s The Russians have
achieved a significant reduction in hail damage by having anti-aircraft guns fire
frangible shells which discharge silver iodide directly into the ascending funnel
of hail clouds.'" Project Stormfury has had some success in moderating tropical
storms; e.g. the maximum winds of Hurricane Debbie were reduced by as much
as thirty per cent in the eyewall. 17 If pilot projects such as that in the Colorado
71d. at 8. It has been estimated that insurance claim payments are as much as one billion dollars
annually in the United States. Hendrick and Friedman, Potential Impacts of Storm Modification
on the Insurance Industry, in HUMAN DIMENSIONS OF WEATHER MODIFICATION 227, 228 (1966)
[hereinafter cited as Hendrick & Friedman].
8NAT'L ADVISORY COMM. ON OCEANS & ATMOSPHERE, FIRST ANNUAL REPORT TO THE PRESI-
DENT & THE CONGRESS, (1972), in Hearings on S. Res. 281 Before the Subcomm. on Ocean &
International Environment of the Senate Comm. on Foreign Relations, 92d Cong. 2d Sess. 90
(1972) [hereinafter cited as NACOA].
'See generally B. MASON, CLOUDS, RAIN & RAINMAKING 96-111 (1962). Silver iodide has now
replaced dry ice.
"See generally BATTAN, supra note 2; NATIONAL ACADEMY OF SCIENCES, WEATHER & CLIMATE
MODIFICATION: PROBLEMS AND PROGRESS. [hereinafter cited as NAS-1972].
"Conditions are favorable when the clouds to be seeded are already capable of producing rain
naturally.
1117 CONG. REC. 21,680 (daily ed. Dec. 15, 1971).
"Hammond, Weather Modification: A Technology Coming of Age, 172 SCIENCE 548, 549
(1971).
"ICAS, supra note 4, at 13. See also NAS-1972, supra note 10, at 7-8.
"Tribus, Physical View of Cloud Seeding, 168 SCIENCE 201, 204-05 (1970).
"NAS-1972, supra note 10 at 8, 54.
"Hearings on S. Res. 281 Before the Subcomm. On Ocean International Environment of the
Senate Comm. on Foreign Relations, 92d Cong., 2d Sess. 62, 63 (1972) (White testimony)
[hereinafter cited as White]. Evidence suggests that storm seeding was the catalyst which caused
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River Basin continue for a sufficient period, even climate modification"s may
be within reach. 19 Further research developments may permit scientists to exert
an even greater influence on the weather.20
B. Need for a Legal Regime
A legal regime' regulating weather modification activities is a necessity.
Although weather modification has passed from an era of undisciplined specu-
lation into one of rational inquiry, scientists are still unable to assess the
possibilities and limitations of deliberate large-scale interventions on natural
atmospheric processes.2 2 Scientists presently lack sufficient knowledge about
these natural processes to accurately evaluate all processes affecting a modifi-
cation experiment.2 3 To continue unregulated experiment would be to trans-
form the earth into a "laboratory in vivo,' 2 4 whereby man would interfere with
nature's balance without assurance that he could survive in an artificial envi-
ronment, and without the knowledge that the change he initiates is reversible.
In contrast to the much discussed scientific aspects of weather modification,
there has been scant attention paid to the probable social, economic, legal, and
ecological consequences of the science.2 5 The task of effectively exploiting the
weather is complicated by the diverse concerns of those affected by weather
Debbie's winds to drop dramatically, her shape to change rapidly, and her course to meander
harmlessly out to sea.
'"The difference between weather and climate modification is largely the duration of the activity's
effect. Weather modification is generally considered to be control of the weather on a day-to-day
basis. Climate modification, on the other hand, is more concerned with control on a long-range
basis.
"ICAS, supra note 4, at 100. The Colorado River Basin project has the purpose of providing
precipitation increases over large areas through cloud seeding. It is anticipated this project will
add 250,000 acre-feet of new water to the Colorado River annually.
2
"See generally NAS-1972, supra note 10.21The term legal regime is used in this paper to indicate the laws and regulations governing the
conduct of States in the use of weather modification activities. The term legal regime encompasses
all recognized aspects of international law. I.C.J. STAT. art. 38. The discussion will explain the
manner by which this body of law might develop.
'See, e.g., NAS-1972, supra note 10, at 109 (hurricanes). Most scientists feel that there are
inherent limitations on predicting atmospheric behavior. Id. at 134.
23See, e.g., RAND Corp., Weather-Modification Progress & the Need for Interactive Research,
50 AM. METEOROLOGICAL Soc'Y BULL. 216, 223 (1969) [hereinafter cited as RAND Corp.].
"
4See generally E. SCHWARTZ, OVERSKILL: THE DECLINE OF TECHNOLOGY IN MODERN
CIVILIZATION 211-38 (1971).
2 See Weather Modification Activities or Attempts: Reporting Requirement, 15 U.S.C. § 330
(1971); Weather Modification Information Act of 1971, 19 & 20 Eliz. 2, c. 59 (Can.); Hass, Boggs
& Bonner, Science, Technology and the Pubic: The Case of Planned Weather Modification, in
SOCIAL BEHAVIOR, NATURAL RESOURCES & THE ENVIRONMENT 151, 154 (N. Burch, N. Check &
L. Taylor ed. 1972). Only two countries have enacted laws concerned with weather modification.
Both of these statutes are concerned merely with the reporting of proposed projects: Neither
attempts to regulate such operations. Although the United States has enacted legislation regarding
weather modification less than 3% of the United States weather modification expenditures have
been spent on research concerning such side effects.
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changes; science and technology can provide no values with which to choose
between the conflicting interests. Nevertheless, the implications are obvious for
agriculture," tourism, 27 aviation 2 and recreation. 9
Even if the net economic benefit of a given weather change could be proven
to be positive, some interests will inevitably be harmed. Cumulous cloud seed-
ing may lead to a rain shadow effect, or decreased precipitation downwind from
the seeding." While few would dispute the merits of hail suppression, not all
would favor the increased precipitation." For instance, farmers might be con-
cerned by the unforeseen consequences of weather changes on plants and ani-
mals, rates of erosion, and soil fertility and composition.12 A recent contro-
versy may serve as a further example. A major crop of the extremely arid San
Luis Valley of southern Colorado is Moravian barley: a crop which could be
ruined by a heavy rainfall during the six week ripening and harvest period in
late summer. To ensure successful crops, the principal buyer of the barley crop,
a beer company, initiated a program of weather modification for the valley
aimed at diverting rainfall during this critical period. Unfortunately for the
barley growers, they are outnumbered in the valley by people engaged in other
agricultural pursuits, who are less concerned about beer than they are about
drought. The ensuing controversy has involved the Governor of Colorado, a
public referendum, the firebombing of the local headquarters of the weather
modification company and a threat by the beer producer to phase out its barley
purchases from the valley, which, if carried out, would hurt not only the grow-
ers but the valley economy as a whole.3 3
"See Castle & Stoevner, The Economic Evaluation of Weather Modification with Particular
Reference to Agriculture, in HUMAN DIMENSIONS OF WEATHER MODIFICATION 141 (W. Sewell ed.
1966) [hereinafter cited as Castle & Stoevner]; Kirkbride & Trelogan, Weather and Crop Produc-
tion: Some Implications for Weather Modification Programs, in HUMAN DIMENSIONS OF
WEATHER MODIFICATION 159 (W. Sewell ed. 1966) [hereinafter cited as Kirkbride & Trelogan].
"
7See Clawson, The Influence of Weather on Outdoor Recreation, in HUMAN DIMENSIONS OF
WEATHER MODIFICATION 183 (W. Sewell ed. 1966) [hereinafter cited as Clawson].21See Beckwith, Impacts of Weather on the Airlines Industry, The Value of Fog Dispersal
Programs, in HUMAN DIMENSIONS OF WEATHER MODIFICATION 195 (W. Sewell ed. 1966).
"See Clawson, supra note 27.
3
"See NAS, supra note 10, at 123-29. Scientists have debated the existence of the rain shadow
effect. On the municipal level, the two American courts which have dealt with this debate have
split in their findings of fact. Compare Pennsylvania Natural Weather Ass'n. v. Blue Ridge
Weather Modification Ass'n., 44 Pa. D. & C. 2d 749 (1968) with Southwest Weather Research,
Inc. v. Duncan, 319 S.W.2d 940 (Tex. Civ. App. 1958) affd sub nom. Southwest Weather Research
v. Jones, 160 Tex. 104, 327 S.W.2d 417 (1959).
3 1
BATTAN, supra note 2, at 92-93.
32See generally C. Cooper and W. Jolly, ECOLOGICAL EFFECTS OF WEATHER MODIFICATION:
A PROBLEM ANALYSIS (1969) [hereinafter cited as Cooper & Jolly]; Castle & Stoevner, supra note
26; Kirkbride & Trelogan, supra note 26.
3Carter, Weather Modification: Colorado Heeds Voters in Valley Dispute, 180 SCIENCE 1347
(1973). This is not an isolated incident. Weather modification activities have already provoked
considerable controversy. When West Virginia orchardists hired a company to suppress hail, a
severe drought accompanied the activities. This led to threats and boycotts. In fact, one orchardist
had 200 prize fruit trees destroyed in apparent retaliation. Another incident arose from the seeding
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Ecologically, the unrestrained use of weather modification could be disas-
trous. While one might surmise that eliminating hurricanes would be desirable,
these tropical storms do transport energy from the tropics to the polar regions,
thereby stabilizing the earth's climate.' Repeated hurricane dissipation would
eliminate this means of energy transport, and would probably result in either
an alteration of the earth's climate or an accumulation of energy which would
ultimately become incapable of control, resulting in a storm of unprecedented
ferocity." Less dramatically, the common salt often used to disperse warm fog
over airports, could prove toxic to vegetation and fish in streams reached by
runoff from runways if used extensively.3 1 Climatic changes will lead to biolog-
ical changes in animal species unaccustomed to the new conditions. 7 Thus,
weather modification is likely to have ecological effects such as moderate shifts
in rates of reproduction, growth, and mortality of weather-sensitive species of
plants and animals.3
Finally, the resultant risks to human health cannot be fully evaluated. In
recent years a new science, biometeorology, has developed to explain the inter-
action between weather and health.39 While biometeorologists have discovered
that changes in the weather affect persons suffering from arthritis, heart ail-
ments, and asthma, they are still ignorant of the exact process by which this
occurs." Psychologists report that weather affects such aspects of behavior as
efficiency, suicidal tendencies, and social interaction.4 1 The effect of weather
modification will be more profound on some societies than on others.4 1 Primi-
tive cultures almost universally give meteorological phenomena a central posi-
tion in their epistemological view. Thus, changes in climate may interfere with
traditional cultural habits in a culture based heavily on aesthetic and spirtual
values like that of the Pueblo Indians in the Southwest United States.
4 3
activities of Quebec Hydro-a provincially owned electric power company. This time three weeks
of rain accompanied the efforts, resulting in a disastrous season for the resorts in the area. Rewards
were soon being offered to anyone who would smash silver iodide generators, and there were even
threats to assassinate the Quebec Minister of Natural Resources. See Howell, Cloud Seeding and
the Law in the Blue Ridge Area, 46 AM. METEOROLOGICAL Soc'y BULL. 328 (1965).
3 1Hearings on S. Res. 281 Before the Subcomm. on Ocean & International Environment of the
Senate Comm. on Foreign Relations, 92d Cong., 2d Sess. 90 (1972) (Baum testimony).
5Cooper & Jolly, supra note 32, at 85.
"ld. at 73.
37ld. at 110.
'AId. at 109-23.
"'See generalli, J. BRESLER, HUMAN ECOLOGY (1966): J. GRIFFITHs, APPLIED CLIMATOLOGY
(1966); H. LANDSBERG, WEATHER & HEALTH: AN INTRODUCTION TO BIOMETEOROLOGY (1969)
[hereinafter cited as LANDSBERG].
nLANDSBERG, supra note 39, at 104-10. Peruvian Indians living in the Andes have an increased
lung capacity compared to those Indians living on the coast. Bates, The Role of Weather in Human
Behavior, in HUMAN DIMENSIONS OF WEATHER MODIFICATION 393 (W. Sewell ed. 1966).
[hereinafter cited as Bates].
"LANDSBERG, supra note 39, at 90-98.
2 Bates, supra note 40, at 395.
4 Zogt, Some Implications of Weather Modification for Cultural Problems of Tribal Societies,
1974]
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C. International Concerns
Since the atmospheric processes producing weather operate independently of
national boundaries, weather modification is inherently an internatonal prob-
lem. Weather is part of a geophysical world-system; attempts at weather modi-
fication could have worldwide repercussions although only local effects are
intended.44 One may safely say that once one nation modifies the weather,
another nation will be affected. For instance, the U.S.S.R. has suggested dam-
ming the Bering Straits to raise the temperature of the Arctic Ocean and reduce
its ice cover, thereby improving Siberia's climate. 5 One commentator however,
has suggested that melting the ice of the Artic could set in motion a new ice
age." Another problem might arise when proposed internal modificatins re-
quire extraterritorial operations. Such a problem might occur if the United
States sought to alleviate a drought in northern Montana by seeding clouds
over Canada. 7 As more nations enter the weather modification field, the entire
world community will feel the effects. Indeed, the head of the Soviet Hydrome-
teorological Service has written, "it is hardly necessary to prove that, in these
circumstances, all mankind should regard itself as a single whole in relation to
the surrounding world." '48
In the absence of requisite institutional safeguards, those nations with tech-
nological superiority may override the desires of others to retain some sembl-
ance of sovereign control over their weather. 9 If an accident should occur in
the absence of objectively formulated rules, an already inflamed situaton may
become intensified. Retaliation leading to environmental warfare could result.
For example, if the Soviet Union were to dam the Bering Straits and such
action resulted in widespread economic loss in other countries, the victimized
nations might find the U.S.S.R. vulnerable to retaliation in that 80% of its
rainfall originates in the Atlantic or other western oceans.5 By giving the
in HUMAN DIMENSIONS OF WEATHER MODIFICATION 373 (W. Sewell ed. 1966).
"World Meteorological Organization, First Report on the Advancement of Atmospheric Sci-
ences and Their Application in the Light of Developments in Outer Space, App. E. (1962), quoted
in Taubenfeld & Taubenfeld, supra note 1, at 810.
"Peters, Change the Weather, Change the World, HARPERS, May 1967, at 98.
46R. Fleagle, Background & Present Status of Weather Modification, in WEATHER MODIFICA-
TION: SCIENCE & PUBLIC POLICY 3, 4 (R. Fleagle ed. 1969) [hereinafter cited as Fleagle].
"The United States has received permission from Canada to seed clouds over Canadian territory
when all anticipated effect will occur on American territory. Taubenfeld & Taubenfeld, supra note
I, at 810-11, n. 7.
"Cited in. Hearings on S. Res. 281 Before the Subcomm. on Ocean & International Environ-
ment of the Senate Comm. on Foreign Relations, 92d Cong. 2d Sess. 80, 83 (1972) (Malone
testimony).
"See Schachter, Scientific Advances and International Law Making, 55 CALIF. L. REV. 423,
429 (1967). [hereinafter cited as Schachter]. Not only would the poorer nations not have the
resources to modify the weather, but those countries would probably be most affected by such
modification. Industry may withstand a change in the climate, but animal husbandry and crops
would not. This would be especially true in areas where subsistence agriculture is practiced, in food-
deficit areas, and in areas subject to flooding.
5
"Hassett, Weather Modification & Control: International Organizational Prospects, 7 TEXAS
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parties a general framework in which to settle their grievances, however,the
international community may not only alleviate some tension in the event of a
disaster, but also avoid the disasterous situation by providing for consultation
prior to any experiment.
Several conclusions arise from this brief study of the present state of the art
and possible conflicts inherent in any weather change. First, almost all weather
modification projects will involve the balancing of many social, economic and
legal interests. Second, the implications of weather modification are interna-
tional. Third, the formulation of a successful legal regime will require modera-
tion in its inception so that current thought does not prove a hindrance to future
progress. Finally, the effectiveness of the regime will be directly related to its
success in dealing with its three primary objectives:
1) providing a scheme of liability to ensure compensation for the victims of
any experiment or project gone awry
2) avoiding accidents through a system of consultations before the event by
which the operating nation would confer with those likely to be affected by
the change, and
3) encouraging the study of the atmospheric process so that scientists will be
better able to plan experiments while decreasing the possibility of an accident.
III. FILLING THE VOID
Weather modification technology is progressing faster than the development
of control mechanisms which ordinarily accompany such innovations. Interna-
tional law on this subject is practically non-existent. Various commentators
have sought to analogize the legal aspects of this new phenomena to some pre-
existing rule,"' but all analogies are in some way inappropriate. The creation
of a legal fiction to cover weather modification activities would undoubtedly
create more problems than it would solve. As early as 1947 Ball recognized:
In new and uncertain fields, what is needed is a modus operandi permitting
careful breakdown of problems, not a shorthand which obscures them by
assuming the existence of knowledge, of decision, and the suitability of ready-
INT'L L.J. 89, 104 (1971) [hereinafter cited as Hassett].
5 The Taubenfelds, for instance, suggest the analogy of the use of international waters. Tauben-
Feld & Taubenfeld, supra note 1, at 817-19. While a co-riparian is entitled to share in the use and
benefits of a system of international waters, he loses this right if he does not object to changes in
the river system detrimental to himself. No riparian as a practical matter, however, would exploit
the water where a co-riparian would be adversely affected in the absence of agreement with the
latter. "Thus the approach in resolving international conflicts over water has stressed mutual
cooperation and accomodation, the creation of specialized international machinery when possible,
and, in cases of grave conflict, political contests between the sovereigns." Id. at 818. The Tauben-
felds do, however, admit there are special problems in adopting this analogy. Any potential joint
projects to regulate the unreasonable use of weather modification activities may, by being con-
ducted on the sovereign territory of another nation, disclose strategic information. In the absence
of friendly relations between the two countries this problem would be fatal to the Taubenfelds'
scheme. Other proposed analogies will be discussed infra.
1974]
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to-wear principles fabricated in other contexts. 2
A. Multilateral Treaty Proposal
Professor J.W. Samuels of the University of Western Ontario has proposed
the adoption of a multilateral treaty on transnational weather control.53 This
treaty, if adopted, would establish international machinery for the regulation
of all weather control activities having possible international consequences. To
achieve this result, he proposes amending the Convention of the World Meteo-
rological Organization54 (WMO) by way of a protocol to establish a Committee
on Weather Modification composed of states undertaking substantial weather
modification activities of those states not presently conducting such activities
but affected by them55 which committee would provide an international licens-
ing system over weather modification activities. By providing international
control over national activity, the Protocol would restrict a state from under-
taking or permitting its nationals to undertake weather modification activities
having international consequences56 without first seeking and receiving a license
from the Committee.5 7 In considering such applications, this body would grant
permission "if there is, upon a balancing of the benefits and detriments of a
particular operation, betterment for mankind." 5 8 Other functions of this Com-
mittee would be to collect and disseminate data concerning weather modifica-
tion,5 9 consider claims for compensation arising from approved operation,"° and
establish international standards for the licensing of weather modification oper-
ators. "
This proposal is premature for several reasons. First, international law does
not spring forth as a full-fledged system, rather it develops only as rapidly as
nations perceive a need and display a willingness to cooperate. 2 The develop-
2Ball, Shaping the Law of Weather Control, 58 YALE L.J. 213, 236 (1949).
s'J. SAMUELS, DRAFT PROTOCOL ON WEATHER MODIFICATION (World Peace Through Law
Center Pamphlet Series no. 15, 1971) [hereinafter cited as Samuels].
'l1d. art. 6, § I.
5
'ld. art. 6, § 2.5Nnternational consequences are defined as any activity of a nation "on its territory involving
consequences elsewhere than on or over its own territory." Id. art. 3. If consequences are confined
within the country conducting the activities, the committee would not have jurisdiction. See id. art.
10, comment I.
571d. art. 3 and art. 8.
lid. art. 10, § I.
"l1d. art. 8, § 2(c).801d. art. 8, § 2(d).
a'ld. art. 8, § 2(a); Hassett, supra note 50. Another very interesting proposal along much the
same lines is made by Hassett. Due to the increasing number of national programs, he argues that
"the utilization of an international body seems essential if coordination is to be achieved." Hassett,
supra note 50, at 107. He then convincingly argues that the expertise of the WMO gives it special
advantages in this area. Id. at 109. While the coordination under the scheme is appealing, he admits
that there would be difficulties in amending WMO's present legal structure to meet this purpose.
Id. at 109-14.
"
2See J. SAMUELS, REVISED DRAFT AGREEMENT ON WEATHER MODIFICATION art. 5-7, (1973)
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ment of the law of outer space illustrates this pattern of legal development. The
world community first accepted only standards governing the conduct of space
exploration; the scheme of international supervision followed later.63 Unlike
the conditions which led to the formation of the International Telecommuni-
cations Union and the International Atomic Energy Commission," weather
modification lacks international interest or political appeal. Thus, the likeli-
hood of establishing such an international body seems slight. In addition, or-
ganizations may impede the expansion of legal concepts. Once instituted, or-
ganizations tend to inhibit and restrict efforts to reorganize, thereby hindering
efforts aimed at reform. 5 By placing his committee within the framework of
the WMO, Samuels' proposal, if accepted, might preclude the inclusion of
weather modification within the jurisdiction of a United Nations Environmen-
tal Board, even if this approach should appear preferable in the future. The
drafting and formalizing procedures inherent in the Samuels proposal might
generate claims for exclusive national competence as governments faced with
the prospect of formal binding commitments in an area which is only now
developing and at a time when existing knowledge of the changes taking place
in the earth's atmosphere may be insufficient to support such formalized ar-
rangements, vigorously pursue national rights.6
B. United Nations General Assembly Resolution Proposal
By contrast, a United Nations General Assembly Resolution "may to some
extent, bridge the gap between a legal vacuum and the full acceptance of a legal
principle through treaty or custom."67 The advantages of this approach are
numerous. A resolution would have the effect of calling world attention to the
problem while providing a general framework for future development of the
law. Areas of agreement and common interest could be discerned and preced-
ent for cooperation could be set. By being flexible, it would accommodate
scientific change.6" "[W]hen realistically conceived and widely approved,
(Working paper proposed for Abidjan World Conference on World Peace Through Law, Aug. 26-
31, 1973). Professor Samuels has recently revised his proposal to reflect existing weather modifica-
tion technology. His new proposal makes state responsibility explicit, restricts weather modifica-
tion operations and research to peaceful purposes and provides an international reporting system.
Id. art. 2, 4-7.
"See note 69 infra.
"
4See Estep, International Lawmakers in a Technological World: Space Communications and
Nuclear Energy, 33 GEO. WASH. L. REV. 162 (1964).
6SLuard, The Process of Change in International Organizations, in THE EVOLUTION OF INTERNA-
TIONAL ORGANIZATIONS 9 (E. Luard ed. 1966).
"Schachter, supra note 48, at 425-27.
7Friedmann, Preface to O. ASAMOAH, THE LEGAL SIGNIFICANCE OF THE DECLARATIONS OF THE
GENERAL ASSEMBLY OF THE UNITED NATIONS at v (1966).
"See Schachter, supra note 49, at 427. A broad statement of principles through a United Nations
resolution may be better suited for accomodating scientific and technological demands than a
formalized treaty. Admittedly, such a resolution will not seek to resolve all issues related to weather
modification activities. However, a United Nations resolution would focus attention on the certain
1974]
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[resolutions] may be sufficiently controlling to determine state behavior and to
provide a reliable guide to future conduct. 9
This resolution will be only the first step in an evolutionary approach empha-
sizing the formulation of legal principles governing the rights and obligations
of weather modifiers. These principles would provide a set of guidelines against
which world opinion can measure future weather modification principles, and
this, in turn, might play an important role in national decision-making. And
by defining these principles in a broad manner, the resolution will focus atten-
tion on those legal areas which are most in need of further development as the
science and technology of weather modification progresses.
IV. A MODEST PROPOSAL
In describing the need for an international regime, we identified four sub-
stantive objectives which must be met by any effective legal framework.7 0 Be-
fore discussing these items, however, the resolution must define the term
weather modification since its scope will be only as broad as the definition
contained therein.
A. Definition
Perhaps the threshold question in formulating the resolution would be that
objectives, provide a procedural basis for resolving disputes and initiate the development of a more
comprehensive set of legal rules. Id.
"Id. at 426. Perhaps the most significant area in which United Nations resolutions have had a
major impact is in the formulation of international law regarding outer space. The Outer Space
Treaty of 1967, done January 27, 1967, [1967] 3 U.S.T. 2410, T.I.A.S. No. 6347, was preceded
by a series of resolutions, specifically: Resolution 1721 (XVI) of December 20, 1961, G.A. Res.
1721, 16 U.N. GAOR Supp. 17, at 6, U.N. Doe. A/5026 (1962), Resolution 1802 (XVII) of
December 14, 1962, G.A. Res. 1802, 17 U.N. GAOR Supp. 17, at 5, U.N. Doc. A/5341 (1962),
and Resolution 1884 (XVIII) of October 17, 1963, G.A. Res. 1884, 18 U.N. GAOR Supp. 15, at
13, U.N. Doc. A/5571 (1963), all of which called for international cooperation in peaceful use of
outer space. It is primarily Resolution 1962 (XVIII), a Declaration of Legal Principles Governing
the Activities of States in the Exploration and Use of Outer Space, of December 13, 1963, which
is relevant here. G.A. Res. 1962, 18 U.N. GAOR Supp. 15, at 15, U.N. Doc. A/5656 (1963). That
resolution established broad principles concerning responsibility of states and international organi-
zations for activities in outer space, jurisdiction and control of objects launched, a re-entry, landing
and return of astronauts and vehicles, and liability for injury or damage caused by space vehicles.
The effect of the resolution was best summarized by the Italian representative in the Outer Space
Committee:
[Tihe declaration is merely a beginning, an initial step, in this direction (i.e. the working
out of a comprehensive legal and political framework to regulate outer space activities).
It incorporates the broad criteria which are to be the guiding lines for activities in outer
space. These eventually will be developed further. The general principles contained in
the declaration are expressed in broad formula, intended to encompass problems and
situations which surely require further detailed consideration and the conclusion of
international agreements intended to cover organically and in depth specific aspects of
activities in outer space. 18 U.N. GAOR, Annexes, Agenda Item No. 28, at 20, U.N.
Doc. A/5549/Add. 1 (1965).
7 See p. 161 supra.
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of defining the term "weather modification." Many commentators seem to
favor an enumerated listing of specified activities in which progress could be
realistically expected. Hassett would include only experimentation and evalua-
tion in cloud seeding, fog dissipation, hail and lightning suppression, and possi-
bly hurricane modification.7' McLaren's list includes rain-making and hail
suppression but excludes fog dispersal as unlikely to cause controversy and
hurricane modification as affecting only a few nations. 72
Other attempted definitions take a functional approach. Samuels' proposal
states that:
In this protocol, the term "weather modification activities" refers to opera-
tions which have as their purpose, or one of their purposes, or one of their
principal effects, changes in the atmospheric conditions over any part of the
earth's surface. Without restricting the generality of this definition, the term
shall include operations designed to increase precipitation, decrease precipita-
tion, suppress hail, suppress lightning, dissipate fog, and suppress or divert
storm systems.
73
Taubenfeld 74 quotes the definition of the National Foundation:
The subject of weather and climate modification is concerned with any artifi-
cially produced changes in the composition, behavior or dynamics of the at-
mosphere. Such changes may be manifested from the microclimate of plants
to the macrodynamics of the worldwide atmospheric circulation. 5
The National Academy of Sciences has extended this definition to include such
changes whether they be transient or permanent.7" These definitions closely
parallel that of Senate Bill 2916 (1966) 77 which defined the term to include "any
intentional or inadvertent artificially produced changes in the composition,
behavior, or dynamics of the atmosphere." Senate Bill 1182 (1969)78 contains
essentially the same definition with the major exception of excluding inadvert-
ent weather modification.
In choosing between these approaches, one must be aware of the Latin
maxim inclusio unius est exclusio alterius7 9 For example, Johnson lists the
following activities as clearly falling within the term "weather modification":
7'Hassett, supra note 50, at 106.
7
"McLaren, Weather Modification and the Law, 34 SASK. L. REV. I (1969).
7 SAMUELS, supra note 53, art. I.
74Taubenfeld & Taubenfeld, supra note 1, at 809; Taubenfeld, Weather Modification and Con-
trol: Some International Legal Implications, 55 CALIF. L. REV. 493 (1967) [hereinafter cited as
Tauben reid].
"
5NATIONAL SCIENCE FOUNDATION, WEATHER MODIFICATION 1 (8th Ann. Rep. 1966).
7 6NATIONAL ACADEMY OF SCIENCES, WEATHER AND CLIMATE MODIFICATION: PROBLEMS AND
PROSPECTS 7 (1966) [hereinafter cited as NAS-1966].
"S. 383, 88th Cong., 2d Sess. (1966).
"S. 1182, 91st Cong., Ist Sess. (1969).
79See Marshall v. Wabash R. Co., 201 Mich. 167, 167 N.W. 19 (1918); Bergin v. Forbes, 293
Ky. 456, 169 S.W.2d 321 (1943). The maxim means the inclusion of one thing implies the exclusion
of other similar things. This rule furnishes one technique for determining the meaning of words
within the statute or treaty.
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I. Cloud seeding from either air or ground generators or other devices for
the purpose of increasing or decreasing precipitation over a given area. Also
included would be the laying of a large area of asphalt to increase the absorp-
tion of solar energy in an attempt to stimulate cloud formation to increase
rainfall.
2. Hail damage suppression through cloud seeding.
3. Lightning suppression through cloud seeding.
4. Fog removal through cloud seeding.
5. Climate modification through cloud seeding or other intentional activities.
6. Hurricane modification through cloud seeding.
7. Reducing destructiveness of severe thunderstorms and tornadoes.80
Possible omissions from this list readily appear. Would any of these seven
enumerated principles be broad enough to include a deliberate alteration of the
oceanic heat balance? Would hail suppression achieved through methods other
than cloud seeding be included? Although these examples are presently only
minor concerns, they illustrate the problem of omission inherent in an enumer-
ated listing. Such an approach might very well prove outdated before its adop-
tion should a breakthrough in the area occur. In addition, its narrowness would
be inconsistent with the purpose of the resolution, that is, setting down a broad
framework to guide future action.
Thus, this writer contends that a functional definition should be used; focus-
ing attention on the consequences of the activity. The definition should encom-
pass all intentional activities which affect the weather in a significant manner.,
It is recommended that the definition include those activities which have as one
of their principal effects the modification of the weather. By focusing on the
consequences, this definition avoids the problem of determining a party's in-
tent. The scope of this general definition should have well defined limits. Inad-
vertent weather modification would not be included, despite the dangers present
with such an omission. 2 This writer believes inadvertent activities involve sepa-
"Johnson, Weather Modification and the Federal Government, 10 NATURAL RESOURCES 222
(1970).
"'See SAMUELS, supra note 53, art. I, comment. Professor Samuels illustrates the need for a
functional definition by using the following example:
[Ilf for communications purposes, a state seeks to place a copper crystal belt around
the earth, it may well be that one of the principal effects of the belt will be to affect the
weather and the operation would be subject to the control system in this Protocol. Id.
"
2See NAS-1966, supra note 76, at II. REPORT OF THE STUDY OF MAN'S IMPACT ON CLIMATE,
INADVERTENT CLIMATE MODIFICATION 18-19 (1971). Urbanization is a continuing experiment in
climate modification. The Northeast United States, for instance, has 5-8 more cloudy days today
than in 1900. In this area, cities experience 25% more wind, 10% more precipitation, and considera-
bly more fog than nonurban areas. The air pollution resulting from all industrial nations is leading
to a one-half of one percent increase in carbon dioxide in the atmosphere each year. Scientists
predict this will lead to a net warming of the whole atmosphere. Roberts, The State of Art in
Weather Modification, in WEATHER MODIFICATION & THE LAW 18 (H. Taubenfeld ed. 1968). The
warming trend is already evident: several species of animals have moved northward from their
historic southern habitat; in Iceland, Scandinavia and Alaska, cultivation and forests have moved
northward; heat-induced fish-migrations are occuring. Bacon, How the Poisonous Cities of the
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rate policy considerations 3 which would confuse the discussion of the pressing
need for a legal regime for weather modification practices.
The most farsighted definition, yet proposed is included in the Pell Resolu-
tion. The text of the Pell Resolution provides that:
(I) any weather modification activity which has a purpose, or has as one of
its principal effects, a change in the atmospheric conditions over any part of
the earth's surface, including, but not limited to, any activity designed to
increase or decrease precipitation, increase or suppress hail, lightning, or fog,
and direct or divert storm systems;
(2) any climate modification activity which has as a purpose, or has as one
of its principal effects, a change in the long-term atmospheric conditions over
any part of the earth's surface.
Relying heavily on Samuels' proposal regarding weather modification activi-
ties, this definition also explicitly includes climate modification. Although not
yet scientifically possible, climate modification must be considered in formulat-
ing the regulatory power of any international legal regime. The first two sec-
tions of the Pell Resolution should therefore be adopted in toto. 5
B. Liability
Whenever one nation finds itself dependent upon another the problem of
reconciling the exclusiveness of territorial sovereignty with the need for com-
munity relationship is raised. Modern concepts of sovereignty emphasize that
in certain vital areas states must accept limitations on their sovereignty by not
acting in a manner detrimental to the rights of other states. 6 For example, in
the Corfu Channel Case Albania was found to have a duty to notify the British
World Are Changing Their Weather, I INT'L WILDLIFE (May-June) 13-16 (1971); See also NAS-
1972, supra note 10, at 146-86.
See also CONTROLLING THE WEATHER: A STUDY OF LAW AND REGULATORY PROCESSES 15
(H. Taubenfeld ed. 1970).
'IS. 281, 92d Cong. 2d Sess. (1972). On March 17, 1972 Senator Pell and a bipartisan group of
thirteen other senators introduced Senate Resolution 281. This resolution marked the first time
that Congress has considered a measure to control international weather modification activities
on even a limited scale, and illustrates a growing recognition of the global implications of such
activities. The resolution itself contained a proposed treaty whereby the signatory states would
prohibit "the use of any environmental or geophysical modification activity as a weapon of war,
or the carrying out of any research or experimentation with respect thereto." Id. The proposed
treaty recognized that this was only a first step, providing for a conference in Geneva five years
after the operational date to assure that the purposes of the treaty were being met as well as to
discuss any relevant technological developments. Id. See also Davis, Weather Warfare, 14 ARIZ.
L. REV. 659 (1972).
"The following two sections-dealing with earthquake and ocean modification activities-are
concerned with more general environmental and geophysical problems, and are thus outside the
realm of this paper.
"See W. BISHOP, INTERNATIONAL LAW: CASES AND MATERIALS 422-459 (1971) [hereinafter
cited as BISHOP]; see also United Nations Conference on the Human Environment, Final
Documents, principles 21, 22 and 24, 11 INT'L LEGAL MAT'LS 1416, 1420-21 (1972) [hereinafter
cited as Stockholm Conference].
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about mines in the Albanian waters of the Corfu Channel, which exploded and
damaged British ships, on "certain general and well-recognized principles,"
including "every state's obligation not to allow knowingly its territory to be
used for acts contrary to the rights of other states.""s Certainly a legal regime
which makes control over atmospheric conditions subject to the exclusive state
sovereignty would be inherently anarchic."s The dependence of all nations upon
the weather necessitates the formation of a regime based upon mutual obliga-
tions. If we permit weather modification activities with international conse-
quences to take place, then we must provide a suitable scheme of compensation
for those states victimized by such operations.
The closest analogy to weather modification liability in international law
would seemingly be that liability arising from air pollution. Unfortunately the
law in this area can hardly be considered developed, as it begins and ends with
the Trail Smelter Arbitration."8 This case establishes that where there has been
an injury to a state resulting from a violation of international law, it is incum-
bent upon the offending state to make reparations in an appropriate manner. 0
Under the principles of international law . . . no state has the right to use or
permit the use of its territory in such a manner as to cause injury by fumes on
or to the territory of another or the properties or persons thereon, when the
case is of serious consequences and the injury is established by clear and
convincing evidence. 1
In determining what the tribunal considered an injury "of serious conse-
quence," one should examine those injuries claimed by the United States which
were rejected by the tribunal. Damages to livestock were considered too re-
mote,'2 while losses to crops and grazing areas were regarded as part of the
damage to land and were allowed. 93 Any reduction in the value of urban
properties was judged impossible to estimate, 4 and losses sustained by business
activities due to the pollution were considered too remote for appraisal. 5 Intan-
gible injuries resulting from violations of U.S. sovereignty were denied on the
"
7Corfu Channel Case, [1949] I.C.J. 4, 22.
"See Treaty Banning Nuclear Weapons Test in Atmosphere, in Outer Space & under Water,
signed August 5, 1963, T.I.A.S. No. 5433, 480 U.N.T.S. 43. Under this Article each party ren-
ounces the right to explode nuclear devices not only "at any place under its jurisdiction or control"
and "in the atmosphere, beyond its limits, including outer space," but also:
[in any other environment if such explosion causes radioactive debris to be present
outside the territorial limits of the state under whose jurisdiction or control such explo-
sion is conducted. ...
Id. at 45.
8'Trail Smelter Arbitration (United States v. Canada), 3 U.N.R.I.A.A. 1905, 35 A.J.I.L. 684
(194 1) [hereinafter cited as Trail Smelter].
"oTaubenfeld, supra note 74, at 498.
'Trail Smelter, supra note 89, at 1965.
2Id. at 1931.
raId.
:Id.
"lid.
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grounds implicit in each of the above rejections-i.e. liability attaches only for
that which causes tangible injury translatable into provable money damages."6
The decision allowed the Canadian smelter to continue operations at a reduced
level so long as its activities did not produce any pecuniary loss in the United
States.
In a persuasive artice97 Professor Rubin argues that by limiting the right of
idemnification to tangible injuries to the industrial and agricultural production
of the victim state, the tribunal's decision regarding recoverable damages may
no longer be considered good precedent in the area.98 He supports this assertion
on two grounds: agricultural and animal husbandry suffer more from pollution
than was assumed in 1941, and the world now perceives the danger to the
environment as a greater threat than it did thirty years ago.99 Rubin suggests
that perhaps the real reason for the rejection of the above mentioned claims
was that the United States only haphazardly pursued them, fearing that an
award in this area would open the door for Canada to pursue claims arising
from pollutant-emitting U.S. cities such as Buffalo and Detroit.1'0 He con-
cludes that compensating only for tangible losses is unacceptable in today's
environment-conscious world. 0'
Although the Trail Smelter decision does provide for a system of strict
liability, the difficulties inherent in adopting this form of liability are enormous.
A tremendous burden is placed upon the plaintiff to show a causal connection
and if legal causation is proved, the defendant may still exculpate himself by
showing any one of several things, including unforeseeability and Acts of
God. 102
The applicable standard of care should reflect the peculiar nature of the
potential hazards associated with weather modification activities. The foreseea-
ble consequences of possible accidents are limited by our present lack of know-
ledge. As noted previously, scientists would agree that the atmosphere is a
complex system in which one physical process cannot be isolated from others,
and in which interactions are both subtle and far reaching.9 3 As weather
modification activities become more extensive, the possibility of a catastrophic
incident increases. The sheer enormity of possible damages requires that the
classic exonerations for tortious acts be eliminated. Although the showing of a
causal connection will still be necessary, the non-applicability of most defenses
will increase the ability of the plaintiff to recover damages. The regime, by
excluding such defenses as foreseeability and Act of God, will reject the tradi-
tional notions of strict liability and will be more appropriately considered as
geld. at 1932.
7Rubin, Pollution by Analogy: The Trail Smelter Arbitration 50 ORE. L. REv. 259 (1971).
'ild. at 276.
"Id.
"lid. at 271-72.
"'Id. at 276-77.
" 
2 d. at 276-77; see Stockholm Conference supra note 86, principle 4, at 1418.
"'See p. 161 supra.
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enforcing a form of absolute liability. 4
Yet, absolute liability which exposes the weather modifier to unlimited liabil-
ity would endanger the development of a needed activity. Indeed, Goldie, in
proposing similar limitations for the formulation of an international regime
concerning outer space, has pointed out that the tremendous potential losses
could make any judgment worthless.
[T]o create a liability which might overstrain the enterprise's liquidity, and
perhaps even bankrupt its insurance carriers, would achieve little more than
the creation of an illusion of protection. Indeed such a burden might threaten
the international credit or economic stability of the country whose operations
occasioned the disaster. 105
The compromise regime, therefore should be one of absolute liability subject
to maximum monetary limits." 6
C. Consultation
The imposition of absolute liability would reinforce a provision in the resolu-
tion calling for consultation between interested states before any experiment
which may have dangerous or unpredictable results occurs. This provision
should make it mandatory that the weather modifying nations disclose the
proposed project to all concerned parties within a reasonable time before the
event. While the affected nations will not have a veto on the proposed project,
the modifying state must consider in a reasonable manner any objection or
alternative plan raised by the affected nations.10 7 By focusing public attention
"*
4See Paris Convention on Third Party Liability in the Field of Nuclear Energy, 8 Eur. Y.B.
203 (1960); see also Vienna Convention on Civil Liability for Nuclear Damage, 2 INT'L LEGAL
MAT'LS 727 (1963); Convention on the Liability of Operations of Nuclear Ships, 57 A.J.I.L. 268
(1963); Convention of 31st January 1963 Supplementary to the (OEEC) Paris Convention of 29th
July 1960 on Third Party Liability in the Field of Nuclear Energy 2 INT'L LEGAL MAT'LS 685
(1963). Article 3 of the Paris Convention, however, imposes liability only for tangible damages.
Id. at 207.
There is a precedent for providing compensation in the absence of a legal obligation. Ex gratia
payments grew out of physical property damage to a group of Japanese fishermen resulting from
United States atomic bomb tests in the Pacific in 1954. Five years later the United States and
Japan concluded an agreement by which the former was to pay the latter two-million dollars to be
distributed in an equitable manner. The rationale behind such payments was that while there were
no legal obligations there was a moral obligation. While this case deals with intangible injuries,
Goldie sees this concern as reflecting a "basic and 'nonobjectivated' sentiment of justice, ...
present[ing] an important signpost for future legal evaluations of the liability to be ascribed to
developing scientific activities." Goldie, Liability for Damage & the Progressive Development of
International Law, 14 INT'L & COMP. L.J. 1184, 1232-33 (1965) [hereinafter cited as Goldie]. One
payment made without recognition of legal liability hardly establihes a rule of international law.
Other difficulties may arise because the injuring government may not have the funds to pay the
injured parties, and even if it does, it would be under no obligation to do so. Id. at 1196-97.
' 
0 Goldie, supra note 97, at 1261.
'See id. 1218-19.
" Consent by the affected country will not be a defense to liability unless that nation is involved
in the project itself.
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on the matter, the resolution would hopefully lead to cooperation with a view
to avoiding adverse effects on the environment and obtaining maximum social,
economic and environmental benefits for all.'
D. Research
While a legal regime based on our present assessment of the technology is
necessary, there must also be an expanded research program to develop the
scientific basis for the gradual evolution of the framework. As previously noted,
we presently suffer from a lack of information concerning the atmospheric
processes and the scientific, ecological and social impact of large weather
modification projects. Thus, the resolution should encourage research in both
of these areas.
I. Knowledge of the atmospheric processes
A better understanding of natural weather patterns is a prerequsite to the
intelligent use of weather control. 109 This will necessitate continuous scientific
research into the physical and chemical processes occuring in the atmosphere,
including the physics and dynamics of clouds and cloud seeding." 0 Already
there has been some international activity oriented towards information gather-
ing. A joint effort by the World Meteorological Organization (WMO) and the
International Council of Scientific Unions (ICSU) has developed the World
Weather Program which has evolved into two parts: the World Weather Watch
(WWW) and the Global Atmospheric Research Program (GARP)."' The
WWW designs and implements techniques for regular global observation of the
atmophere and disseminates and analyzes this data."'GARP will conduct
research on the forces at work in the atmosphere and gather data from this
research." 3 Together these programs might foster cooperative research pro-
grams and assess prospects for large-scale weather control.
'The imposition of a duty of consultation would not be a new concept in international law.
Principle 6 of United Nations General Assembly Resolution 1962 on Outer Space states, for
instance, that there are two instances where consultation should take place before an experiment:
if a state has reason to believe that an outer space activity or experiment planned by it or its nations
would cause potentially harmful interference with those of other states, and if a state has reason
to believe that an activity or experiment planned by another state would cause potentially harmful
interference. G.A. Res. 1962, 18 U.N. GAOR Supp. 15, U.N. Doc. A/5656 (1964).
'"Droessler, International Aspects of Weather Modification, 52 AM. METEOROLOGICAL SOC'Y
BULL. 1091 (1971).
"'White, supra note 17, at 63.
'"Halgrew, The World Weather Program, in GLOBAL WEATHER PREDICTION: THE COMING
REVOLUTION 19, 22 (B. Lusignan & J. Kiely ed. 1970).
'Id.
"Ild. The Global Atmospheric Research Program (GARP) is presently planning the GARP
Atlantic Tropical Experiment (GATE) for 1974. The purpose of GATE is to investigate the
convective mechanisms and the role they play in the transfer of energy between the atmosphere
and the oceans. The program will involve a fleet of 20-30 ships (5 U.S.) and 10-12 aircraft (4 U.S.).
ICAS, supra note 4, at 42. NASA weather satellites will also be used. Id. at 75.
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Experiments on large scale weather modification plans should first be per-
formed in a computer model so that possible catastrophic consequences may
be detected. The question is not whether to use statistical methods but how to
use them appropriately in the design and analysis of experiments." 4 For this
purpose mathematical models must be constructed for a variety of atmospheric
systems." 5 The advent of high-speed computers and meteorological satellites
has made the construction of at least primitive models possible. The Depart-
ment of Agriculture's Forest Service is presently developing a steady-state and
time-dependent model to aid in the operation of Project Skyfire."8 NOAA has
computed a laboratory simulating a range of tornado types. '17 Most of the
models however have dealt with cumulous clouds; there is now a need to extend
numerical modeling into other areas. " '
In addition, a comprehensive series of randomized field experiments should
be conducted over several years and in various areas to determine the effects
of weather modification. To best evaluate field experiments it will be necessary
to have cooperation between scientists, statisticians, mathematicians, instru-
mentation specialists, engineers and hydrologists." 9 Their evaluation then can
serve as a basis for future experimentation. As a paper by the Rand Corpora-
tion noted:
• . . [T]his is a not-to-be-neglected opportunity for interactive research-
constant two-way feedback from theory to experiment to theory, with dynamic
atmospheric models facilitating each advance 2°
Existing international institutions-the ICSU and WMO-should be uti-
lized in implementing these proposals.'2 ' The cooperation of all states should
be requested in gathering information. A further provision would provide that
all research be shared and would require states to assist others in evaluating
experiment results.
2. Knowledge of the social and ecological impact of weather modification
The interactive approach might also be useful in determining the social and
"'NAS-1966, supra note 76, at 71.
"Id. at 143.
"'ICAS, supra note 4, at 94. This program is designed to test the effects of cloud seeding upon
lightning.
"'id. at 114.
"'NAS-1972, supra note 10, at 27, 50.
"'NAS-1966, supra note 76, at 72-73.
'
2 Rand Corp., supra note 3, at 216.
'This would be a reaffirmation of General Assembly Resolution 1721 which recommended that
the WMO study means
(a) To advance the state of atmospheric science and technology so as to provide greater
knowledge of basic physical forces affecting climate and the possibility of large-scale
weather modification;
(b) To develop existing weather forecasting capabilities and to help Member States
make effective use of such capabilities through regional meteorological centres. G.A.
Res. 1721, 16 U.N. GAOR supp. 17, at 6. U.N. Doc. A/5026 (1962).
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ecological effects of weather modification. The formulation of specific rules
based on the principles set forth in the proposed resolution will require legal
innovation and political wisdom as well as new techniques in management and
economic analysis.' A policy discussion in this area requires experts in the
physical and biological sciences, as well as economics, law and political sci-
ence. "' 3 Thus the United Nations Economic and Social Council should be
instructed to convene a working group to study these issues with directions to
periodically report its findings to the Secretary-General.
VI. CONCLUSION
In a more traditional age law could, as Mr. Justice Holmes suggested it
should, lag behind the times. Today the great and rapid advances in technology
mitigate against an evolutionary, leisurely formulation of legal rules. Science
is not an autonomous mechanism that operates independently of man and
society, but one which functions within the social framework. Science can not
provide social values for guiding scientific research nor can scientists define
"safe" or "permissible" limits for any of the negative aspects of the technology.
Thus, international lawyers must put aside their predilection for the technicali-
ties of language and be more concerned with advancements of technologies.
This writer submits that now is the proper time to place weather modification
activities under some international framework. To delay could be disastrous
once a nation first achieves the capability of large-scale modification. Since it
is in the self-interest of many nations to modify the weather, research and
experimentation are continuing; we can wait no longer. ren 4g j. Wedn
'See generally Fleagle, supra note 46, at 4.
'21Id. at 5.
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